). Other 54 marine cyanobacteria, comparatively patchier and less abundant, also play a pivotal role in N-55 limited ecosystems, combining primary production and dissolved N2 fixation (diazotrophy). This 56 cyanobacterial diazotrophic community includes unicellular, filamentous, and symbiotic forms 57 9 ! 3000-4500 trichomes l -1 and 1000-3000 trichomes l -1 between 5 and 10 m, respectively. However, 259 the concentrations and vertical distribution could be highly variable from one day to another, as 260
shown at ST1 in Feb 03 (Fig. 7) . Some vertical profiles showed maximum concentrations at 40 261 m as at ST2 (mostly due to T. erythraeum). Vertical distributions were quite homogeneous at the 262 period of low abundance, i.e. in the austral winter (Aug 02 and Jun 03). At ST3 (Fig. 7) , 263 concentrations did not exceed 1000 trichomes l -1 . Tables 4 to 6 were 15 times lower and varied from 0.9 10 6 trichomes m -2 to 13.5 10 6 trichomes m -2 , although 277 ST3 was not sampled in Feb 03. 278
The three main Trichodesmium species together accounted for 85-100 % of the integrated 279 biomass of filamentous cyanobacteria in terms of trichome numbers and always more than 51 % 280 in terms of trichome volume (Fig. 8) . Trichodesmium tenue and T. thiebautii were generally the 281 dominant species followed by T. erythraeum. Their mean cell numbers per trichome were 282 relatively similar (Table 7) . As expected, the percentage contribution of slender T. tenue was 283 higher in terms of total trichome number than total volume (40-49 % vs 33 %). Its percentage 284 contribution (trichome numbers) was minimum at ST2 in Feb 03 (23 %) and maximum (>70 %) 285
in Dec 01 at ST2 and ST3. T. thiebautii reached >40 % of the total trichome number in 65 % of 286 the samples with minimal contributions in Dec 01 and May 02 at ST2 (<14 %) and a fairly stable 287 one at ST1 and ST3 (37-47 %). 288
In terms of volumes,!T. thiebautii contributions (reaches 50 % at ST2) were more variable, 289 linked to a trichome length changes along the annual cycle. The third main species, T. 290 ! erythraeum, represented less than 18 % of total trichomes on average, with the minimum 291 contribution at ST3 (<7 %) and maximum at ST1 and ST2 in Feb 03 during the peak abundance 292 (Tables 4 to 6 (Tables 4 to 6 ) were observed in 75 % of samples, but their 312 abundance was never very high. The highest RC abundances were recorded in Feb 03 at both 313 ST1 and ST2 (64 trichomes l -1 and up to 735 trichomes l -1 , respectively), accounting for less than 314 1 % of total Trichodesmium trichome surface area and volume. Conversely, at ST3, peak 315 abundance was observed for R. intracellularis in Oct 01 (up to 117 trichomes l -1 at the surface) 316 equivalent to 4.3 % of Trichodesmium trichome volume. In our samples, RC in DDAs 317 experienced a considerable variation in filament length (10-88 µm) and cell diameter (vegetative 318 cells 2-7 µm; heterocyst 3-10 µm) or trichomes per host cell (1-22).!We also noted that in most 319 cases, the host cell was almost empty. Apart from Richelia, other symbiotic coccoid-form 320 cyanobacteria (not necessarily diazotrophs) were also observed in Climacodium sp. and11 ! Colonies of unidentified cyanobacteria composed of round-shaped cells observed in some 323 samples reached less than 1 % of Trichodesmium biomass on average (Tables 4 to 6 , Fig 5C, D) . 324
The highest concentrations were observed at ST2 during Jan 02 and May 02 with values exceeding 325 4000 cells l -1 , which was equivalent to less than 1.6 % of Trichodesmium trichome volume. At 326 ST1, these organisms were rarely observed and only at very low concentrations, i.e. <20 cells l -1 . 327
At ST3 they were observed only in Jan 02 with a maximum value at 10 m of 429 cells l between trichome numbers and Chla in the >10 µm fraction suggested an upper limit for the mean 378
Chla concentration per trichome of 43 pg for the mixed community of Trichodesmium (Table 8) . 379
Considering the diatoms and dinoflagellates in the >10 µm fraction revealed by microscopy and 380
by the presence of a significant quantity of Chlc, the Chla per trichome would be approximately 381 10 % lower (assuming a constant Chlc/Chla ratio of 0.2 for diatoms and dinoflagellates) than this 382 upper limit. Similarly, the PE per trichome ( showed much less variation across cruises than trichome abundance (Fig. 11) Synechococcus. In Feb 03, PE maxima measured in the upper layer were 4 to >10 times higher 394 than during the other cruises, ranging from 0.61 µg l -1 at ST1 to 1.27 µg l -1 at ST2. In the >10 µm 395 fraction, the PE in the upper layer (data not shown) was exclusively related to filamentous 396 cyanobacteria, mainly Trichodesmium. At ST3 station ( (Fig. 12) . All phytoplankton share a requirement for light and 608 nutrients. A more specific mechanism underlying the covariation between Synechococcus and the 609 picoeukaryotes, as opposed to Prochlorococcus, is that they have a larger cell size than the latter, 610
and are able to use nitrate. This could explain they tend to respond positively to enhanced nutrient 611 supply as observed mostly in the lagoon station and at Santal Bay. The covariation between 612
Synechococcus and the picoeukaryotes has been described before in the Atlantic subtropical gyres 613 dominated the C biomass in the lagoon, but may also be large contributors in oceanic waters, as 617 observed in winter (Fig. 12) . 
